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In the Claims : 

Please amend claims 3 and 5. Please cancel claims 1, 2, 4, arid 7. The claims are as 
follows: 

1. (Canceled). 

2. (Canceled). 

3. (Currently amended) Th e m e thod of claim 1 A method for chip separation, the method 
comprising the steps of: 

(a) providing a semiconductor substrate; 

(b) forming first and second device regions in and at top of the semiconductor substrate, 

wherein the first and second device regions are separated by a semiconductor border 
region of the semiconductor substrate; 

(c) forming N interconnect layers, in turn, directly above the semiconductor border region and the 
first and second device regions. 

wherein N is a positive integer greater than one, 

wherein each layer of the N interconnect layers comprises an etchable portion directly 
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above the semiconductor border region, 

. wherein the etchable portions of the N interconnect layers form a continuous etchable 
block directly above the semiconductor border region, and 

wherein the entire continuous etchable block comprises essentially a same material 
throughout the entire continuous etchable block: 

(d) removing the continuous etchable block by etching; and 

(e) cutting with a laser through the semiconductor border region via an empty space of the 
removed continuous etchable block , wherein the continuous etchable block comprises copper. 

4. (Canceled). 

5. (Currently amended) Th e method of claim 1 . furth e r comprising th e s t e ps of : A method for 
chip separation, the method comprising the steps of: 

fa) providing a semiconductor substrate; 

(b) forming first and second device regions in and at top of the semiconductor substrate, 

wherein the first and second device regions are separated by a semiconductor border 
region of the semiconductor substrate; 
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(c) forming N interconnect layers, in turn, directly above the semiconductor border region and the 
first and second device regions, 

wherein N is a positive integer greater than one, 

wherein each layer of the N interconnect layers comprises an etchable portion directly 
above the semiconductor border region, 

wherein the etchable portions of the N interconnect layers form a continuous etchable 
block directly above the semiconductor border region, and 

wherein the entire continuous etchable block comprises essentially a same material 
throughout the entire continuous etchable block; 

(d) removing the continuous etchable block by etching; 

(o) cutting with a laser through the semiconductor border region via an empty space of the 
removed continuous etchable block; 

{0 back-side grinding a back surface of the semiconductor substrate; and then 

(g) applying a dicing tape to the back surface of the semiconductor substrate before the step of 
removing the continuous etchable block by etching. 

6. (Previously presented) A method for chip separation, the method comprising the steps of: 
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(a) providing a semiconductor substrate; 

(b) forming first and second device regions in and at top of the semiconductor substrate, 

wherein the first and second device regions are separated by a semiconductor border 
region of the semiconductor substrate; 

(c) forming N interconnect layers, in turn, directly above the semiconductor border region and the 
first and second device regions, 

wherein N is a positive integer greater than one, 

wherein each layer of the N interconnect layers comprises an etchable portion directly 
above the semiconductor border region, 

wherein the etchable portions of the N interconnect layers form a continuous etchable 
block directly above the semiconductor border region, and 

wherein the entire continuous etchable block comprises essentially a same material; 

(d) removing the continuous etchable block by etching; and 

(e) cutting with a laser through the semiconductor border region via an empty space of the 
removed continuous etchable block, 

wherein the semiconductor substrate comprises bulk silicon, and 

wherein, after the step of removing the continuous etchable block by etching, but before 
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the step of cutting by the laser through the semiconductor border region, the method further 
comprises the step of wet etching a portion of the semiconductor border region so as to form a V- 
shaped trench in the semiconductor border region. 

7. (Canceled). 

8. (Previously presented) A method for chip separation, the method comprising the steps of: 

(a) providing a semiconductor substrate; 

(b) forming first and second device regions in and at top of the semiconductor substrate, 

wherein the first and second device regions are separated by a semiconductor border 
region of the semiconductor substrate; 

(c) forming N interconnect layers, in turn, directly above the semiconductor border region and the 
first and second device regions, 

wherein N is a positive integer greater than one, 

wherein each layer of the N interconnect layers comprises an etchable portion directly 
above the semiconductor border region, 

wherein the etchable portions of the N interconnect layers form a continuous etchable 
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block directly above the semiconductor border region, and 

wherein the entire continuous etchable block comprises essentially a same material; 

(d) removing the continuous etchable block by etching; and 

(e) cutting with a laser through the semiconductor border region via an empty space of the 
removed continuous etchable block, 

wherein each layer of the N interconnect layers further comprises first and second chip 
edge portions and first and second isolation portions directly.above the semiconductor border 
region, and 

wherein the first chip edge portions of the N interconnect layers form a first continuous 
chip edge block directly above the semiconductor border region, 

wherein the second chip edge portions of the N interconnect layers form a second 
continuous chip edge block directly above the semiconductor border region, 

wherein the first isolation portions of the N interconnect layers form a first continuous 
isolation block directly above the semiconductor border region, 

wherein the second isolation portions of the N interconnect layers form a second 
continuous isolation block directly above the semiconductor border region, 

wherein the continuous etchable block is sandwiched between the first and second 
continuous isolation blocks, 
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wherein the first continuous isolation block is sandwiched between the continuous 
etchable block and the first continuous chip edge block, 

wherein the second continuous isolation block is sandwiched between the continuous 
etchable block and the second continuous chip edge block, and 

wherein the first and second isolation portions comprise a material which is essentially 
not affected by the step of removing the continuous etchable block by etching. 

9. (Original) The method of claim 8, wherein the first and second continuous chip edge blocks 
comprise a same material as the continuous etchable block. 

1 0. (Original) The method of claim 9, wherein the same material of the first and second 
continuous chip edge blocks and the continuous etchable block comprises copper. 

1 1 . (Original) The method of claim 8, wherein the first and second continuous chip edge blocks 
comprise a material that is essentially not affected by the laser. 

12. (Previously presented) A method for chip separation, the method comprising the steps of: 
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(a) providing a semiconductor substrate; 

(b) forming first and second device regions and a filled deep trench in and at top of the 
semiconductor substrate, 

wherein the first and second device regions are separated by a semiconductor border 
region of the semiconductor substrate, and 

wherein the semiconductor border region comprises the filled deep trench; 

(c) forming N interconnect layers, in turn, directly above the border region and the first and 
second device regions, 

wherein N is a positive integer greater than one, 

wherein each layer of the N interconnect layers comprises an etchable portion directly 
above the filled deep trench, 

wherein the etchable portions of the N interconnect layers form a continuous etchable 
block directly above the filled deep trench, and 

wherein the entire continuous etchable block comprises essentially a same material 
throughout the entire continuous etchable block; 

(d) removing the continuous etchable block by etching; and 

(e) cutting with a laser through the filled deep trench via an empty space of the removed 
continuous etchable block. 
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13. (Original) The method of claim 12, wherein the filled deep trench comprises a material which 
can be easily cut through by the laser. 

14. (Original) The method of claim 12, wherein the filled deep trench comprises a material 
selected from the group consisting of polysilicon and silicon oxide. 

15. (Withdrawn) A semiconductor structure, comprising: 

(a) first and second device regions in and at top of a semiconductor substrate, wherein the first 
and second device regions are separated by a semiconductor border region of the semiconductor 
substrate; and 

(b) N interconnect layers directly above the border region and the first and second device regions, 

wherein N is a positive integer, 

wherein each layer of the N interconnect layers comprises an etchable portion directly 
above the semiconductor border region, and 

wherein the etchable portions of the N interconnect layers form a continuous etchable 
block directly above the semiconductor border region. 
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16. (Withdrawn) The structure of claim 15, wherein the continuous etchable block comprises a 
material which is etchable by wet etching. 

17. (Withdrawn) The structure of claim 15, wherein the continuous etchable block comprises 
copper. 

18. (Withdrawn) The structure of claim 15, 

wherein each layer of the N interconnect layers further comprises first and second chip 
edge portions and first and second isolation portions directly above the semiconductor border 
region, and 

wherein the first chip edge portions of the N interconnect layers form a first continuous 
chip edge block directly above the semiconductor border region, 

wherein the second chip edge portions of the N interconnect layers form a second 
continuous chip edge block directly above the semiconductor border region, 

wherein the first isolation portions of the N interconnect layers form a first continuous 
isolation block directly above the semiconductor border region, 

wherein the second isolation portions of the N interconnect layers form a second 
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continuous isolation block directly above the semiconductor border region, 

wherein the continuous etchable block is sandwiched between the first and second 
continuous isolation blocks, 

wherein the first continuous isolation block is sandwiched between the continuous 
etchable block and the first continuous chip edge block, and 

wherein the second continuous isolation block is sandwiched between the continuous 
etchable block and the second continuous chip edge block. 

19. (Withdrawn) The structure of claim 18, wherein the first and second continuous chip edge 
blocks comprise a same material as the continuous etchable block. 

20. (Withdrawn) The method of claim 19, wherein the same material of the first and second 
continuous chip edge blocks and the continuous etchable block comprises copper. 
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REMARKS 

The Examiner allowed claims 6 and 8-14. Applicants gratefully acknowledge the 
Examiner's indication of allowed subject matter. 

The Examiner objected to claims 3 and 5 as being dependent upon rejected base claim 1, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim 1 and any intervening claims. Accordingly, Applicants have rewritten claims 3 and 5 
in independent form including all of the limitations of the base claim 1 . 

The Examiner rejected claims 1 and 7 under 35 U.S.C. § 102(e) as allegedly being 
anticipated by Takao (US 2004/0137701). In response, Applicants have canceled claims 1 and 7. 

The Examiner rejected claims 2 and 4 under 35 U.S.C. § 103(a) as allegedly being 
unpatentable over Takao as above in view of Chae et al (US 6,958,3 1 2). In response, 
Applicants have canceled claims 2 and 4. 

In short, Applicants have (i) rewritten all objected-to claims 3 and 5 in independent form 
including all of the limitations of the base claim 1, and (ii) canceled all rejected claims 1, 2, 4, 
and 7. 
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CONCLUSION 



Based on the preceding amendments, Applicants respectfully believe that all pending 
claims and the entire application meet the acceptance criteria for allowance and therefore request 
favorable action. If the Examiner believes that anything further would be helpful to place the 
application in better condition for allowance, Applicants invites the Examiner to contact 
Applicant's representative at the telephone number listed below. The Director is hereby 
authorized to charge and/or credit Deposit Account 09-0456. 





Jack P. Friedman 
Registration 44,688 
For 

Khoi D. Nguyen 
Registration No. 47,820 



Schmeiser, Olsen & Watts 
22 Century Hill Drive - Suite 302 
Latham, New York 12110 
(518) 220-1850 



10/711,383 



14 



